Molecular basis of the dystrophic and junctional forms of epidermolysis bullosa: mutations in the type VII collagen and kalinin (laminin 5) genes.
Epidermolysis bullosa (EB) is a group of heritable mechano-bullous skin diseases classified into three major categories, the simplex, junctional, and dystrophic forms, on the basis of the level of tissue separation within the dermal-epidermal basement membrane zone. Approaches of molecular biology have demonstrated that these three different forms of EB result from mutations in distinct genes: the simplex forms are due to mutations in the genes encoding keratins 5 and 14 expressed in basal keratinocytes; the junctional forms are associated with mutations in the kalinin/laminin 5 genes; and the dystrophic forms result from mutations in the type VII collagen gene (COL7A1). In this overview, we summarize our recent discoveries of pathogenic mutations in COL7A1, including premature termination codons that result in the severe, mutilating (Hallopeau-Siemens) type of recessive dystrophic EB and a glycine substitution in the collagenous region resulting in dominant dystrophic EB. Furthermore, we present evidence that implicates mutations in the kalinin/laminin 5 gamma 2 chain gene (LAMC2) in some forms of junctional EB. This information has provided the basis for DNA-based prenatal diagnosis during the first trimester of gestation, and sets the stage for the application of gene therapy to these devastating skin diseases in the future.